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(57) Abstract 



A method for forming a design (14) 
in a panel (12) includes providing an outer 
panel layer (16) on an inner panel layer 
(18) to form a single composite panel 
(12) including two layers (16, 18). The 
design (14) is then formed into the panel 
(12) by forming voids (17) in the outer 
layer (16). The voids (17) are formed 
by exposing predetermined regions of the 
outer layer (16) to a laser beam (32) that 
burns, vaporizes or otherwise removes 
portions of the outer layer (16) in each 
exposed region. The voids (17) create the 
design (14) by exposing the inner panel 
(12) layer. 
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METHOD FOR FORMING DESIGN IN A LAYERED PANEL USING A 

LASER 

This application claims priority of U.S. provisional patent application 
Serial No. 60/1 18,620 filed February 4, 1999. 

TECHNICAL FIELD OF THE INVENTION 

This invention relates generally to a method for forming a multi-colored or 
two-toned decorative outer class A surface or first surface on a skin or panel. 

INVENTION B ACKGROI INTO 

Currently, multi-colored or two-tone decorative surfaces are produced on 
skins or panels by a number of different processes. In general, these processes can 
be categorized as either coating methods such as painting; or infusion methods 
such as material pigmenting, i.e., mixing color into plastics materials before the 
materials are formed into skins or panels. 

Processes that employ infusion include slush mold processes where pre- 
pigmented dry particulate plastic materials are cast against a heated slush mold 
surface. The cast materials melt on the heated surface to form a shell or skin. 
Various methods for producing multi-colored or two-tone decorative surfaces 
includes the use of one or more gaskets in the slush molding process. According to 
one method, one or more gaskets are used to form a decorative surface on a plastic 
skin or panel comprising at least two distinct separate areas of plastic material. The 
gasket is pressed against a heated slush mold surface to separate castings of 
different-colored charges of dry, particulate plastics material. 

Another method for producing multi-colored or two-tone decorative 
surfaces on skins or panels using pre-pigmented plastic materials includes the 
masking of certain areas on a heatable slush mold surface. According to this 



WO 00/46045 



PCT/US00/02863 



2- 



method, a first or "outer" layer is formed by casting a first plastics material against 
a portion of the heated mold surface. The masking is then removed and a second or 
"inner" layer is formed by casting a second plastic material of a different color or 
shade against the outer layer and also onto the exposed areas of the heated mold 
5 surface that had been masked during the first casting step. 

Each of the above slush mold methods produces a plastic skin or panel 
having a composite two-tone outer surface. Because the two plastic materials 
forming the composite surface are cast against the same heated mold surface they 
10 form respective outer surfaces that lie flush in relation to each other. In other 
words, the composite surface is a single-level, smooth surface. 

It is also known, in certain automotive applications, for skins, such as 
seat upholstery, to include textured surfaces comprising a plurality of small 
1 5 diameter cylindrical depressions or through-holes. The depressions or holes formed 
in these skins are on the order of one millimeter in diameter and are closely spaced 
in a regular pattern across an entire outer exposed surfaces of such skins. 

What is needed is a quick and accurate method for mass producing skins 
2 0 or panels having multi-colored or two-tone designs on an outer surface of each skin 
or panel. 



30 



SUMMARY OF THE1 



2 5 According to the invention, a method is provided for forming a design in a 

panel (12). The method includes providing an outer layer (16), an inner layer 
(18) and providing the outer layer (16) on the inner layer (18) in a layered 
disposition. The method further includes providing a design (14) in the panel 
(12) by forming voids (17) in the outer layer (16) that expose the inner layer (18). 



The voids (17) are provided in the outer layer (16) by exposing 
predetermined regions of the outer layer (16) to a laser beam (32) capable of 
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burning, evaporating or otherwise removing portions of the outer layer (16) in 
each exposed region. The employment of laser technology allows detailed 
designs to be created in the outer class A surfaces of large numbers of like panels 
both quickly and accurately in an assembly line process. 

5 

BRIEF DRAWING DESCRIPTION 

To better understand and appreciate the invention, refer to the following 
detailed description in connection with the accompanying drawings: 
1 0 Figure 1 is a perspective view of a plastic panel having a design formed 

according to the inventive method; 

Figure 2 is a partial cross-sectional edge view of the plastic skin of 
Figure 1 before design formation; 

Figure 3 is a partial cross-sectional edge view of the plastic skin of 

15 Figure 1; 

Figure 4 is a schematic front view of the panel of Figure 1 supported on 
a holding fixture and being lased by a laser beam from a laser gun, a laser controller 
and a laser drive mechanism constructed according to the invention, an alternate 
holding fixture drive mechanism being shown in phantom; 
2 0 Figure 5 is a partial cross-sectional edge view of the plastic skin of 

Figure 1 with outer and inner layers bonded together by an adhesive; and 

Figure 6 is a perspective view of a panel having a tear seam formed 
according to the inventive method to aid in the deployment of an air bag from 
behind the panel. 

25 

PREFERRED EMBODIMENT DESCRIPTION 

A two-tone design formed on and into an outer surface 10 of a plastic 
skin or panel 12 according to the inventive method is generally indicated at 14 in 
30 Figures 1 and 3. According to the method, the skin or panel 12 is first 
manufactured without a design as shown in Figure 2. The skin or panel 12 is 
manufactured to include at least two layers as shown at 16 and 18 in Figures 1-3. 
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The two layers may completely overlap through the skin or panel, or may partially 
overlap in an area where the design is to be applied according to the invention. The 
two layers 16, 18 comprise respective first and second materials of different 
appearance, preferably plastic materials. The difference in appearance between the 
5 respective first and second plastic materials may be due to differences in any one of 
a number of different visually discemable attributes including but not limited to 
color, intensity, texture, pattern, gloss, and thickness. 

As used herein, a difference in appearance may be visually discemable 
10 via ordinary viewing with the naked eye or where more objectivity is desired, 
discemable via a difference in numeric values as measured by any industry 
accepted appearance measurement test. For color, difference is preferably 
measured as the difference in any individual numerical reading obtained from a 
spectrophotometer using the CIE 1976 L* a* b* scales. For texture, which 
15 includes attributes such as grain, orange peel, and surface roughness, a profilometer 
is preferred to obtain numerical differences. For gloss, a gloss meter is preferred to 
measure differences in degree of reflective light. 

The skin component may be formed from one or more plastics materials 
20 including but not limited to polyvinyl chlorides (PVC), thermoplastic urethanes 
(TPU), thermoplastic olefins (TPO), thermoset urethanes, polyesters, rubbers, 
polypropylenes, and polyethylenes. The layers 16, 18 may be formed by any 
known method including but not limited to casting, vacuum forming, blow 
molding, injection molding, rotational molding, and spray coating. The layers 16, 
25 18 may each be formed separately and then bonded together, or may be 
manufactured as a single composition including two or more layers 16, 18. In the 
embodiment of Figures 1-3 the outer layer 16 is of a light colored plastics material 
and has a thickness of approximately .010", but may be as little as .001" as in the 
case of a spray coating. The second or underlying layer 18 shown in Figures 1-3 is 
30 of a darker colored plastics material and has a thickness of approximately .040". As 
shown in Figures 1 and 3, the areas where portions of the first or outer layer 16 
have been removed leave exposed the underlying, darker second layer 18. While 
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plastic materials are preferred, other materials which could be substituted in any 
combination and in any relative position including but not limited to textiles, 
leather, metals, wood, and natural and synthetic resins. 

5 After formation, the skin or panel 12 is transported from a manufacturing 

area to a laser station shown schematically in FIG. 4. At the laser station the skin or 
panel 12 is placed on a holding fixture 30 and the outer surface 10 of a first 16 or 
"outer" one of the two layers 16, 18 is exposed to a laser beam 32 produced by a 
laser beam generator 34 of a laser gun 36 and delivered by a beam delivery 

1 0 mechanism 38 of the gun 36. The laser gun 36 may be connected to an electronic 
controller 40 programmed to provide and remove the laser beam 32 by either 
energizing and deenergizing the beam generator 34 or by directing and redirecting 
or blocking and unblocking the laser beam 32 generated by the beam generator 34. 
The controller 40 may also be programmed to command a laser gun drive 

1 5 mechanism 42 to move the laser beam 32 to various predetermined points on the 
panel 12 or to direct the laser beam 32 toward some point away from the panel. 
The electronic controller 40 may be programmed to move the laser beam 32 in 
accordance with a predetermined program to a predetermined series of positions 
adjacent portions of the outer surface 10 of the first or outer layer 16 of the skin or 

2 0 panel 1 2 that are to be removed to expose corresponding portions of a second 18 or 
underlying one of the two layers 16, 18 in a predetermined pattern to form a desired 
pattern. In each position of the predetermined series of positions the controller 40 
then commands the laser gun 36 to operate in such a way as to cause an emitted 
laser beam 32 to burn away, evaporate or otherwise remove portions of the first 

2 5 layer 1 6 of the panel 1 2 to leave corresponding voids 1 7 that expose corresponding 
portions of the second layer 18 beneath. As shown in Figures 1 and 3, the laser 
beam 32 may also be caused to burn a short distance into the second layer 18 to 
insure that the second material is exposed despite any variations in thickness in the 
first layer 16. 

30 

As shown in phantom in FIG. 4, a holding fixture drive 44 may be 
operatively connected to the holding fixture 30 and/or the panel 12 in place of the 
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laser gun drive 42. In such embodiments the controller 40 is connected to the 
fixture drive 44 and programmed to move the panel 12 in accordance with a 
predetermined program to a predetermined series of positions holding portions of 
the outer surface 10 in the path of the laser beam 32 to form the desired pattern. 

5 

The removed portions and resulting voids 17 may be of any 
configuration, size and number to create a desired decorative effect. The 
configuration of the voids 17 may include holes of various shapes, as shown at 20 
in Figures 1 and 3; lines as shown at 22, Figure 1; and/or logos, or logo 

10 enhancements as shown at 24 in Figure 1. In addition, a number of voids 17 may 
be arranged to form a composite logo image or other design 14. The various 
configurations of voids 17 could, for example, be formed on automotive seat covers 
or interior trim panels. In other embodiments the voids 17 may be configured to 
provide decoration and/or first surface weakening of a supplemental inflatable 

1 5 restraint (SIR) door opening. 

The skin or panel described above is preferably of a type used for a 
vehicle trim panel. However, other uses include, but are not limited to toys, 
construction, furniture, luggage, or any other application where such an aesthetic 
2 0 appearance or function is desirable. 

As set forth in the claims, the method includes providing an outer panel 
layer 16 comprising a first plastic material and an inner panel layer 18 comprising 
a second plastic material that is different in appearance than the first material. The 
25 difference in appearance between the first and second materials may be due to 
differences in any one of a number of different visually discernable attributes 
such as color, intensity, texture pattern, gloss, and thickness. The inner and outer 
panel layer 16s may be the inner and outer panels 12 of an automotive seat cover 
or of an interior automotive trim panel 12. 

30 

As shown in FIG. 5, in providing the outer layer 16 on the inner layer 18 
in a layered disposition, an adhesive 50 may first be provided between the outer 
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and inner layers 18. Alternatively, the outer and inner layers 18 may be formed 
by casting the first and second materials, in powder or particulate form, against a 
heated mold surface in a slush molding process. 

5 A design 14 is provided in the panel 12 by forming voids 17 in the outer 

layer 16 such that that the inner layer 18 is exposed and visible through the voids 
17. The voids 17 may be formed to create a desired decorative effect by, for 
example, configuring the voids 17 to include holes of various shapes such as 
linear shapes 22, logos or logo enhancements 24, composite logo images and/or 

10 designs 14 formed by providing a number of voids 17 adjacent one another in a 
predetermined pattern. As shown in FIG. 6, other embodiments may include a 
weakened region as shown at 46 comprising a plurality of voids 17* provided in a 
pattern 46 or a weakened region as shown at 48 comprising a single elongated 
void 17'. Each of these weakened regions 46, 48 are formed in an outer layer 16' 

15 of a multi-layer panel 12' and define a supplemental inflatable restraint door 
opening. 

The voids 17 are provided by exposing predetermined regions of the outer 
layer 16 to a laser beam 32 capable of burning, evaporating or otherwise 
20 removing portions of the outer layer 16 in each exposed region. A desired 
remaining thickness of the second material may be provided beneath each void by 
causing the laser to burn through the outer layer 16 and, controllably, a desired 
fixed depth into the inner layer 18. 

25 The laser beam 32 is directed by connecting a controller 40 to a drive 

mechanism 42 that is operatively connected to either the panel 12 or a laser beam 
delivery mechanism 38. The controller 40 is programmed to create a 
predetermined design 14 by commanding the drive mechanism 42 to move one of 
the panel 12 and the laser beam 32 in a predetermined pattern relative to one 

30 another. The controller 40 is also programmed to turn off or redirect the laser 
when the laser beam 32 has cut to a predetermined depth in to the panel 12. 
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I intend this description to illustrate certain embodiments of the 
invention rather than to limit the invention. Therefore I have used descriptive 
words rather than limiting words. 

5 - Obviously, it's possible to modify this invention from what the 

description teaches. One may practice the invention other than as described. 
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What is claimed is: 

1. A method for forming a design in a panel (12); the method including 
the steps of: 

5 providing a panel outer layer (16); 

providing a panel inner layer (18); 

providing the outer layer (16) on the inner layer (18) in a layered 
disposition; 

providing a design (14) by forming voids (17) in the outer layer (16), the 
10 . voids (17) exposing the inner layer (18); and 

providing the voids (17) by exposing predetermined regions of the outer 
layer (16) to a laser beam (32) capable of burning, evaporating or otherwise 
removing portions of the outer layer (16) in each exposed region. 

15 2. The method of claim 1 in which: 

the step of providing an outer layer (16) includes providing a layer 
comprising a first material; and 

the step of providing the inner layer (18) includes providing a layer that 
comprises a second material different in appearance from the first material. 

20 

3. The method of claim 1 in which: 

the step of providing an outer layer (16) includes providing an outer skin 
(16) for an automotive seat cover (12); and 

the step of providing an inner layer (18) includes providing an inner layer 
25 ( 1 8) of an automotive seat cover (12). 

4. The method of claim 1 in which: 

the step of providing an outer layer (16) includes providing an outer skin 
(16) for an automotive interior trim panel (12); and 
3 0 the step of providing an inner layer (1 8) includes providing an inner layer 

(18) of an automotive interior trim panel (12). 
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5. The method of claim 1 including the additional step of providing an 
adhesive (50) between the outer and inner layers (16, 18) before the step of 
providing the outer layer (16) on the inner layer (18). 

5 * 6. The method of claim 1 in which the step of providing the outer layer 

(16) on the inner layer (18) and the steps of providing the outer and inner layers 
(16, 18) include casting the first and second materials against a heated mold 
surface. 

10 7. The method of claim 1 in which the step of providing a design (14) 

includes forming the voids (17) in a predetermined pattern to create a desired 
decorative effect. 

8. The method of claim 1 in which the step of providing a design (14) 
1 5 includes configuring the voids (1 7) to include holes (20) of various shapes. 

9. The method of claim 1 in which the step of providing a design (14) 
includes providing the voids (17) in a pattern forming a weakened region (46, 48) 
in the outer layer (16) defining a supplemental inflatable restraint door opening. 

20 

10. The method of claim 1 in which the step of providing the voids (17) 
includes providing a desired remaining thickness of the second material beneath 
each void (17) by causing the laser beam (32) to burn through the outer layer (16) 
and a desired depth into the inner layer (18). 

25 

11. The method of claim 1 in which the step of providing the voids (17) 
includes directing the laser beam (32) by connecting a controller to a drive 
mechanism that is operatively connected to one of the panel (12) and a laser beam 
delivery mechanism (38) of a laser gun (36), the controller being programmed to 

3 0 create a predetermined design (14) by commanding the drive mechanism to move 
one of the panel (12) and the laser beam (32) in a predetermined pattern relative 
to one another. 
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12. The method of claim 1 1 in which the step of providing the voids (17) 
includes connecting a controller (40) to the laser gun (36), the controller (40) 
being programmed to turn off or redirect the laser beam (32) once the laser beam 
(32) has cut to a predetermined depth into the panel (12). 
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METHOD FOR FORMING DESIGN IN A LAYERED PANEL USING A 

LASER 

This application claims priority of U.S. provisional patent application 
5 Serial No. 60/1 18,620 filed February 4, 1999. 

TECHNICAL FIELD OF THE INVENTION 

This invention relates generally to a method for forming a multi-colored or 
1 0 two-toned decorative outer class A surface or first surface on a skin or panel. 

INVENTION BACKGROUND 

Currently, multi-colored or two-tone decorative surfaces are produced on 
15 skins or panels by a number of different processes. In general, these processes can 
be categorized as either coating methods such as painting; or infusion methods 
such as material pigmenting, i.e., mixing color into plastics materials before the 
materials are formed into skins or panels. 

2 0 Processes that employ infusion include slush mold processes where pre- 

pigmented dry particulate plastic materials are cast against a heated slush mold 
surface. The cast materials melt on the heated surface to form a shell or skin. 
Various methods for producing multi-colored or two-tone decorative surfaces 
includes the use of one or more gaskets in the slush molding process. According to 

25 one method, one or more gaskets are used to form a decorative surface on a plastic 
skin or panel comprising at least two distinct separate areas of plastic material. The 
gasket is pressed against a heated slush mold surface to separate castings of 
different-colored charges of dry, particulate plastics material. 

30 Another method for producing multi-colored or two-tone decorative 

surfaces on skins or panels using pre-pigmented plastic materials includes the 
masking of certain areas on a heatable slush mold surface. According to this 
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method, a first or "outer" layer is formed by casting a first plastics material against 
a portion of the heated mold surface. The masking is then removed and a second or 
"inner'' layer is formed by casting a second plastic material of a different color or 
shade against the outer layer and also onto the exposed areas of the heated mold 
5 surface that had been masked during the first casting step. 

Each of the above slush mold methods produces a plastic skin or panel 
having a composite two-tone outer surface. Because the two plastic materials 
forming the composite surface are cast against the same heated mold surface they 
10 form respective outer surfaces that lie flush in relation to each other. In other 
words, the composite surface is a single-level, smooth surface. 

It is also known, in certain automotive applications, for skins, such as 
seat upholstery, to include textured surfaces comprising a plurality of small 
15 diameter cylindrical depressions or through-holes. The depressions or holes formed 
in these skins are on the order of one millimeter in diameter and are closely spaced 
in a regular pattern across an entire outer exposed surfaces of such skins. 

What is needed is a quick and accurate method for mass producing skins 
2 0 or panels having multi-colored or two-tone designs on an outer surface of each skin 
or panel. 

SUMMARY OF THE INVENTION 

2 5 According to the invention, a method is provided for forming a design in a 

panel (12). The method includes providing an outer layer (16), an inner layer 
(18) and providing the outer layer (16) on the inner layer (18) in a layered 
disposition. The method further includes providing a design (14) in the panel 
(12) by forming voids (17) in the outer layer (16) that expose the inner layer (18). 

30 

The voids (17) are provided in the outer layer (16) by exposing 
predetermined regions of the outer layer (16) to a laser beam (32) capable of 
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burning, evaporating or otherwise removing portions of the outer layer (16) in 
each exposed region. The employment of laser technology allows detailed 
designs to be created in the outer class A surfaces of large numbers of like panels 
both quickly and accurately in an assembly line process. 

5 

BRIEF DRAWIN G DESCRIPTION 

To better understand and appreciate the invention, refer to the following 
detailed description in connection with the accompanying drawings: 
10 Figure 1 is a perspective view of a plastic panel having a design formed 

according to the inventive method; 

Figure 2 is a partial cross-sectional edge view of the plastic skin of 
Figure 1 before design formation; 

Figure 3 is a partial cross-sectional edge view of the plastic skin of 

15 Figure 1; 

Figure 4 is a schematic front view of the panel of Figure 1 supported on 
a holding fixture and being lased by a laser beam from a laser gun, a laser controller 
and a laser drive mechanism constructed according to the invention, an alternate 
holding fixture drive mechanism being shown in phantom; 
20 Figure 5 is a partial cross-sectional edge view of the plastic skin of 

Figure 1 with outer and inner layers bonded together by an adhesive; and 

Figure 6 is a perspective view of a panel having a tear seam formed 
according to the inventive method to aid in the deployment of an air bag from 
behind the panel. 

25 

PREFERRED EMBODIMENT DESCRIPTION 

A two-tone design formed on and into an outer surface 10 of a plastic 
skin or panel 12 according to the inventive method is generally indicated at 14 in 
30 Figures 1 and 3. According to the method, the skin or panel 12 is first 
manufactured without a design as shown in Figure 2. The skin or panel 12 is 
manufactured to include at least two layers as shown at 16 and 18 in Figures 1-3. 
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The two layers may completely overlap through the skin or panel, or may partially 
overlap in an area where the design is to be applied according to the invention. The 
two layers 16, 18 comprise respective first and second materials of different 
appearance, preferably plastic materials. The difference in appearance between the 
5 respective first and second plastic materials may be due to differences in any one of 
a number of different visually discernable attributes including but not limited to 
color, intensity, texture, pattern, gloss, and thickness. 

As used herein, a difference in appearance may be visually discernable 
10 via ordinary viewing with the naked eye or where more objectivity is desired, 
discernable via a difference in numeric values as measured by any industry 
accepted appearance measurement test. For color, difference is preferably 
measured as the difference in any individual numerical reading obtained from a 
spectrophotometer using the CIE 1976 L* a* b* scales. For texture, which 
15 includes attributes such as grain, orange peel, and surface roughness, a profilometer 
is preferred to obtain numerical differences. For gloss, a gloss meter is preferred to 
measure differences in degree of reflective light. 

The skin component may be formed from one or more plastics materials 
20 including but not limited to polyvinyl chlorides (PVC), thermoplastic urethanes 
(TPU), thermoplastic olefins (TPO), thermoset urethanes, polyesters, rubbers, 
polypropylenes, and polyethylenes. The layers 16, 18 may be formed by any 
known method including but not limited to casting, vacuum forming, blow 
molding, injection molding, rotational molding, and spray coating. The layers 16, 
25 18 may each be formed separately and then bonded together, or may be 
manufactured as a single composition including two or more layers 16, 18. In the 
embodiment of Figures 1-3 the outer layer 16 is of a light colored plastics material 
and has a thickness of approximately .010", but may be as little as .001" as in the 
case of a spray coating. The second or underlying layer 18 shown in Figures 1-3 is 
30 of a darker colored plastics material and has a thickness of approximately .040". As 
shown in Figures 1 and 3, the areas where portions of the first or outer layer 16 
have been removed leave exposed the underlying, darker second layer 18. While 
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plastic materials are preferred, other materials which could be substituted in any 
combination and in any relative position including but not limited to textiles, 
leather, metals, wood, and natural and synthetic resins. 

5 After formation, the skin or panel 12 is transported from a manufacturing 

area to a laser station shown schematically in FIG. 4. At the laser station the skin or 
panel 12 is placed on a holding fixture 30 and the outer surface 10 of a first 16 or 
"outer" one of the two layers 16, 18 is exposed to a laser beam 32 produced by a 
laser beam generator 34 of a laser gun 36 and delivered by a beam delivery 

1 0 mechanism 38 of the gun 36. The laser gun 36 may be connected to an electronic 
controller 40 programmed to provide and remove the laser beam 32 by either 
energizing and deenergizing the beam generator 34 or by directing and redirecting 
or blocking and unblocking the laser beam 32 generated by the beam generator 34. 
The controller 40 may also be programmed to command a laser gun drive 

1 5 mechanism 42 to move the laser beam 32 to various predetermined points on the 
panel 12 or to direct the laser beam 32 toward some point away from the panel. 
The electronic controller 40 may be programmed to move the laser beam 32 in 
accordance with a predetermined program to a predetermined series of positions 
adjacent portions of the outer surface 10 of the first or outer layer 16 of the skin or 

2 0 panel 1 2 that are to be removed to expose corresponding portions of a second 18 or 
underlying one of the two layers 16, 18 in a predetermined pattern to form a desired 
pattern. In each position of the predetermined series of positions the controller 40 
then commands the laser gun 36 to operate in such a way as to cause an emitted 
laser beam 32 to burn away, evaporate or otherwise remove portions of the first 

2 5 layer 16 of the panel 12 to leave corresponding voids 17 that expose corresponding 
portions of the second layer 18 beneath. As shown in Figures 1 and 3, the laser 
beam 32 may also be caused to bum a short distance into the second layer 18 to 
insure that the second material is exposed despite any variations in thickness in the 
first layer 16. 

30 

As shown in phantom in FIG. 4, a holding fixture drive 44 may be 
operatively connected to the holding fixture 30 and/or the panel 12 in place of the 
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laser gun drive 42. In such embodiments the controller 40 is connected to the 
fixture drive 44 and programmed to move the panel 12 in accordance with a 
predetermined program to a predetermined series of positions holding portions of 
the outer surface 10 in the path of the laser beam 32 to form the desired pattern. 

5 

The removed portions and resulting voids 17 may be of any 
configuration, size and number to create a desired decorative effect. The 
configuration of the voids 17 may include holes of various shapes, as shown at 20 
in Figures 1 and 3; lines as shown at 22, Figure 1; and/or logos, or logo 

10 enhancements as shown at 24 in Figure 1. In addition, a number of voids 17 may 
be arranged to form a composite logo image or other design 14. The various 
configurations of voids 17 could, for example, be formed on automotive seat covers 
or interior trim panels. In other embodiments the voids 17 may be configured to 
provide decoration and/or first surface weakening of a supplemental inflatable 

1 5 restraint (SIR) door opening. 

The skin or panel described above is preferably of a type used for a 
vehicle trim panel. However, other uses include, but are not limited to toys, 
construction, furniture, luggage, or any other application where such an aesthetic 
2 0 appearance or function is desirable. 

As set forth in the claims, the method includes providing an outer panel 
layer 16 comprising a first plastic material and an inner panel layer 18 comprising 
a second plastic material that is different in appearance than the first material. The 
25 difference in appearance between the first and second materials may be due to 
differences in any one of a number of different visually discernable attributes 
such as color, intensity, texture pattern, gloss, and thickness. The inner and outer 
panel layer 16s may be the inner and outer panels 12 of an automotive seat cover 
or of an interior automotive trim panel 12. 

30 

As shown in FIG. 5, in providing the outer layer 16 on the inner layer 18 
in a layered disposition, an adhesive 50 may first be provided between the outer 
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and inner layers 18. Alternatively, the outer and inner layers 18 may be formed 
by casting the first and second materials, in powder or particulate form, against a 
heated mold surface in a slush molding process. 

5 A design 14 is provided in the panel 12 by forming voids 17 in the outer 

layer 16 such that that the inner layer 18 is exposed and visible through the voids 
17. The voids 17 may be formed to create a desired decorative effect by, for 
example, configuring the voids 17 to include holes of various shapes such as 
linear shapes 22, logos or logo enhancements 24, composite logo images and/or 

10 designs 14 formed by providing a number of voids 17 adjacent one another in a 
predetermined pattern. As shown in FIG. 6, other embodiments may include a 
weakened region as shown at 46 comprising a plurality of voids 17' provided in a 
pattern 46 or a weakened region as shown at 48 comprising a single elongated 
void 17\ Each of these weakened regions 46, 48 are formed in an outer layer 16' 

15 of a multi-layer panel 12' and define a supplemental inflatable restraint door 
opening. 

The voids 17 are provided by exposing predetermined regions of the outer 
layer 16 to a laser beam 32 capable of burning, evaporating or otherwise 
20 removing portions of the outer layer 16 in each exposed region. A desired 
remaining thickness of the second material may be provided beneath each void by 
causing the laser to burn through the outer layer 16 and, controllably, a desired 
fixed depth into the inner layer 18, 

2 5 The laser beam 32 is directed by connecting a controller 40 to a drive 

mechanism 42 that is operatively connected to either the panel 12 or a laser beam 
delivery mechanism 38. The controller 40 is programmed to create a 
predetermined design 14 by commanding the drive mechanism 42 to move one of 
the panel 12 and the laser beam 32 in a predetermined pattern relative to one 

30 another. The controller 40 is also programmed to turn off or redirect the laser 
when the laser beam 32 has cut to a predetermined depth in to the panel 12. 
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I intend this description to illustrate certain embodiments of the 
invention rather than to limit the invention. Therefore I have used descriptive 
words rather than limiting words. 

5 Obviously, it's possible to modify this invention from what the 

description teaches. One may practice the invention other than as described. 
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What is claimed is: 

1. A method for forming a design in a panel (12); the method including 
the steps of: 

5 providing a panel outer layer (16); 

providing a panel inner layer (18); 

providing the outer layer (16) on the inner layer (18) in a layered 
disposition; 

providing a design (14) by forming voids (17) in the outer layer (16), the 
1 0 . voids (17) exposing the inner layer (1 8); and 

providing the voids (17) by exposing predetermined regions of the outer 
layer (16) to a laser beam (32) capable of burning, evaporating or otherwise 
removing portions of the outer layer (16) in each exposed region. 

15 2. The method of claim 1 in which: 

the step of providing an outer layer (16) includes providing a layer 
comprising a first material; and 

the step of providing the inner layer (18) includes providing a layer that 
comprises a second material different in appearance from the first material. 

20 

3. The method of claim 1 in which: 

the step of providing an outer layer (16) includes providing an outer skin 
( 1 6) for an automotive seat cover (12); and 

the step of providing an inner layer (18) includes providing an inner layer 
25 ( 1 8) of an automotive seat cover (12). 

4. The method of claim 1 in which: 

the step of providing an outer layer (16) includes providing an outer skin 
(16) for an automotive interior trim panel (12); and 
30 the step of providing an inner layer (1 8) includes providing an inner layer 

(1 8) of an automotive interior trim panel (12). 
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5. The method of claim 1 including the additional step of providing an 
adhesive (50) between the outer and inner layers (16, 18) before the step of 
providing the outer layer (1 6) on the inner layer (1 8). 

5 6. The method of claim 1 in which the step of providing the outer layer 

(16) on the inner layer (18) and the steps of providing the outer and inner layers 
(16, 18) include casting the first and second materials against a heated mold 
surface. 

10 7. The method of claim 1 in which the step of providing a design (14) 

includes forming the voids (17) in a predetermined pattern to create a desired 
decorative effect. 

8. The method of claim 1 in which the step of providing a design (14) 
1 5 includes configuring the voids (1 7) to include holes (20) of various shapes. 

9. The method of claim 1 in which the step of providing a design (14) 
includes providing the voids (17) in a pattern forming a weakened region (46, 48) 
in the outer layer (16) defining a supplemental inflatable restraint door opening. 

20 

10. The method of claim 1 in which the step of providing the voids (17) 
includes providing a desired remaining thickness of the second material beneath 
each void (17) by causing the laser beam (32) to bum through the outer layer (16) 
and a desired depth into the inner layer (18). 

25 

11. The method of claim 1 in which the step of providing the voids (17) 
includes directing the laser beam (32) by connecting a controller to a drive 
mechanism that is operatively connected to one of the panel (12) and a laser beam 
delivery mechanism (38) of a laser gun (36), the controller being programmed to 

3 0 create a predetermined design (14) by commanding the drive mechanism to move 
one of the panel (12) and the laser beam (32) in a predetermined pattern relative 
to one another. 



* 

i 
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12. The method of claim 1 1 in which the step of providing the voids (17) 
includes connecting a controller (40) to the laser gun (36), the controller (40) 
being programmed to turn off or redirect the laser beam (32) once the laser beam 
(32) has cut to a predetermined depth into the panel (12). 



WO 00/46045 



PCT/USOO/02863 



2/3 



FI6-3 





cirDCTTTTrn? currT /ottt t* ia\ 



WO 00/46045 



PCT/US00/02863 



3/3 





CITDCTIT! fTP PtlfPT /TiTTT T 



INTERNATIONAL SEARCH REPORT 



Interr nal Application No 

PCT/US 00/02863 



A. CLASSIFICATION OF SUBJECT MATTER ****** 

IPC 7 B44C1/22 B44C3/00 B60R13/02 B60N2/58 



Aocofding to international Patent Clarification (IPC) orto both nationai classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by claawfwatjon symbols) 

IPC 7 B44C B60R B60N 



Documentation searched other then minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practical, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 0 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



DE 44 19 197 A (VOLKSWAGENWERK AG) 
15 December 1994 (1994-12-15) 
column 1, line 58 -column 2, line 5 

PATENT ABSTRACTS OF JAPAN 
vol. 012, no. 485 (M-777), 
19 December 1988 (1988-12-19) 
& JP 63 205291 A (NKK CORP), 
24 August 1988 (1988-08-24) 
abstract 

FR 2 575 114 A (CALVADOS HUBERT) 
27 June 1986 (1986-06-27) 
page 1, line 28 -page 2, line 19 
page 3, line 1 - line 12 



1,2 



1,2 



1,2 



□ 



Further documents are listed in the continuation of box C. 



Patent family members are listed in annex. 



0 Special categories of cited documents : 

•A' document defining the general state of the art which is not 
considered to be of particular relevance 
earlier document but published on or after the international 
filing date 

V document which may throw doubts on priority ciaim(s) or 
which is cited to establish the publication date of another 
cttabon or other special reason (as specified) 

•O* document referring to an oral disclosure, use, exhibition or 



later document published after the 
or priority date and not in conflict with the 
cited to understand the principle or theory 



•P' document published prior to the international filing date but 
later than the priority date claimed 



filing date 
but 

underlying the 



'X* document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

"Y" document of particular relevance; the claimed invention 

cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art. 

*&* document member of the same patent family 



Date of the actual completion of the international search 



7 June 2000 



Date of mailing of the international search report 



08. 09. ZflOO 



Name and mailing address of the ISA 

European Patent Office, P.B. 5818 Paten tiaan 2 
NL-2280 HV Rqswijk 
Tel. (♦31-70) 340-2040, Tx. 31 651 eponl. 
Fax (+31-70)340-3016 



Authorized officer 



Herrmann, J 



Form PCT/ISW210 (*esond thaat) (July 1992) 



INTERNATIONAL SEARCH REPORT 



In itionaJ application No. 

PCT/US 00/02863 



Box I Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet) 

This International Search Report has not been established in respect of certain claims under Article 1 7(2)(a) for the following reasons: 
1. F] Claims Nos.: 

— because they relate to subject matter not required to be searched by this Authority, namely: 



PI Claims Nos.: 

because they relate to parts of the International Application that do not comply with the presented requirements to such 

an extent that no meaningful International Search can be carried out, specifically: 



3. Claims Nos/. 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 
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This International Searching Authority found multiple inventions in this international application, as follows: 



1 . I I As ail required additional search fees were timely paid by the applicant, this International Search Report covers all 
' 1 searchable claims. 

2. f - ] As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 

of any additional fee. 



3 Pn As only some of the required additional search fees were timely paid by the applicant, this International Search Report 
I 1 covers only those claims for which fees were paid, specifically claims Nos.: 



4 FT] No required additional search fees were timely paid by the applicant. Consequently, this International Search Report is 
* J restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 

l(partially) and 2 
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